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Remarks 

A, Status of Claims/Amendments 

Claim 21 has been amended. Claims 1-20 have been canceled as drawn to non-elected 
inventions. Claims 22 and 30-32 have been canceled as discussed below. Claim 34 has been 
added. Thus, claims 21, 23-29 and 33-34 are pending. 

Support for new claim 34, which concerns the preparation of a pharmaceutical 
composition for intravenous, intramuscular or subcutaneous administration, can be found 
throughout the specification, including, for example. Figures 12-16; page 2, lines 14-15; page 6, 
lines 7-12; and pages 21-22, 35. 

Claim 21 has been amended to introduce the subject matter of claims 22 and 30 with 
some slight differences (i.e., amended claim 21 does not require cooling to 'room' temperature). 
Also, the words "essentially spontaneously" has been added to clarify that the claim is directed to 
microemulsions as distinct from emulsions. Support for this amendment can be found on page 
13, lines 6 - 17. We note also that amended claim 21 references "stirring" during the cooling. 
This stirring is typically what might be referred to as "gentle" stirring or gentle mixing. 

Claims 31 and 32 have been canceled as drawn to non-elected species. Applicants 
reserve the right to refile a continuation directed generically to "molecules of interest". 

Claim 33 has been reintroduced. 
B. Novelty 

The Action first rejects claims 21-23, 25, 27 and 30 as lacking novelty over the de 
Vringer publication. Applicants respectfully traverse on the basis that de Vringer is clearly 
concerned only with emulsions, whereas the claims at issue here are concerned with 
microemulsions. 
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Applicants are somewhat surprised at this rejection in that it retreads over ground 
addressed by the Applicants and conceded by the Examiner in a previous rejection. In the 
Response to Office Action Dated November 21, 2003, the Applicants presented irrefutable 
evidence that emulsions (as, for example, described in the art at issue in that action, U.S. Patent 
No. 5,658,575 ("Ribier")) was scientifically distinct from the microemulsion embraced by Claim 
21. The Examiner apparently accepted this argument in withdrawing the rejection. 

Claim 21 requires a method of making a nanoparticlc that includes "making an oil-in 

water microemulsion:' (emphasis added) The terms "microemulsion" and "emulsion" are 

clearly defined in the Specification, for example, on page 13, lines 6-17, state: 

" a "microemulsion" is a stable biphasic mixture of two immiscible liquids stabilized by 
a surfactant and usually a co-surfactant. Microemulsions are thermodynamically stable, 
isotropically clear, form spontaneously without excessive mixing, and have dispersed 
droplets in the range of about 5 urn to 140 nm. In contrast, emulsions are opaque 
mixtures of two immiscible liquids. Emulsions are thermodynamically unstable systems, 
and usually require the application of high-torque mechanical mixing or homogemzation 
to produce dispersed droplets in the range of about 0.2 to 25 urn." (emphasis added) 

The de Vringer ('197) reference specifically states that it is concerned with emulsions 
(see, e.g., page 3, lines 18-23), and discloses an emulsion obtained when an oily phase and an 
aqueous phase are combined, heated, and vigorously stirred with a MICROFLU1DIZER® device 
at 10,000 PSI and/or a TURRAX® homogenizer at 2000 rpm. See Background of the Invention, 
page 2, lines 10-16; Summary of the Invention, page 2, lines 56-57; Detailed Description of the 
Invention, page 4 lines 34-46, and page 5 lines 22-24; Examples 1-7; Claims 15-17. 

Indeed, de Vringer states that "vigorous" dispersion of the mixture - such as through the 
use of a high-sheer homogenizer or microfluidizer - is "essential" to the preparation of the de 
Vringer emulsions. See page 4 lines 41-48. The various examples of emulsion preparations 
given by de Vringer provide further confirmation: When the de Vringer emulsion was subjected 
only to a 5 minute homogenization at 2000 rpm, the resultant emulsion was unstable. See de 
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Vringer, Example 1, page 5, lines 54-56. However, when the emulsion was prepared in the same 
way, except that it was further subjected to microfluidization in a MICROFLUIDIZER® device 
at 10,000 PSI, the emulsion was stable. See de Vringer, page 6, lines 6-9. These statements 
demonstrate that, beyond question, de Vringer is concerned with emulsions, not microemulsions. 
Indeed, Applicants are unable to identify a single instance where de Vringer ('197) mentions or 
even hints at the preparation of "microemulsions" or a system that can be stably formed without 
vigorous mixing. If the Examiner is aware of any such disclosures in de Vringer, he is requested 
to point them out. 

It is well known to those skilled in the art that emulsions and microemulsions are 
scientifically different compositions that have different physical and chemical properties. 
Remington's Pharmaceutical Sciences, 18th ed. (1990) is enclosed with this response, and it also 
provides information distinguishing emulsions from microemulsions.' For example, the 
beginning of page 271 of Remington states 

Microemulsions are liquid dispersions of water and oil that are made 
homogeneous, transparent and stable by the addition of relatively large amounts 
of a surfactant and a cosurfactant... Microemulsions are intermediated in 
properties between micelles containing solubilized oils and emulsions. While 
emulsions are lyophobic and unstable, microemulsions are on the borderline 
between lyophobic and lyophilic colloids. True microemulsions are 
thermodynamically stable. Therefore, they are formed spontaneously when oil, 
water, surfactants, and cosurfactants are mixed together. The unstable emulsions 
require input of considerable mechanical energy for their preparation, which may 
be supplied by colloid mills, homogenizers or ultrasonic generators. 

In that independent claim 21 and its dependent claims are concerned with 

microemulsions, not emulsions, the Action fails to set forth & prima facie case of anticipation of 



1 The Remington's reference is included for background information only. To the extent ^any of its 
descriptions conflict with those of the specification, the specification's descripftons should hold. 
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the rejected claims. For at least this reason, independent claim 21 and its dependent claims are 
clearly novel and patentably distinct over de Vringer. 

C. Obviousness 

The Action continues by rejecting the remaining claims, claims 24, 26 and 28-29, as 
obvious over the de Vringer publication. Applicants again respectfully traverse, and incorporate 
the comments above that point out the differences between emulsions and microemulsions.. In 
light of the clear distinction between emulsions and microemulsions, there is no basis on the 
current record for making or maintaining txprima facie obviousness rejection of claims 24, 26 or 
28-29. 

D. New Claim 34- Parenteral Compositions 

Applicants note that new claim 34 has been added, which is directed to subject matter 
even further removed from the teachings of de Vringer. Claim 34 concerns an additional step of 
formulating the nanoparticles prepared by the method of claim 21 into a pharmaceutical 
composition that is suitable for parenteral {e.g., intravenous, intramuscular, subcutaneous) 
administration. This is still further removed from the teachings of de Vringer, in that de Vringer 
is concerned solely with non-sterile, topical formulations that would be clearly contraindicated 
for parenteral administration, by virtue of its teaching of parafffin waxes, etc., that would not be 
appropriate or acceptable for parenteral administration. There is no suggestion in de Vringer that 
Applicants have been able to identify that would teach or suggest nanoparticles that would 
suitable for parenteral administration. 
E. Conclusion 

Applicant believes that this Submission fully responds to all outstanding matters for this 
application. Applicant respectfully requests that the rejections of all claims be withdrawn so the 
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claims may swiftly pass to issuance. Please contact the undersigned attorney 
with any questions. ^ 



600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
Telephone: 512-536-3055 
Facsimile: 512-536-4598 



DATE: Fahniarv 20. 2006 




David L, Parker 
Reg. No. 32,165 
Attorney for Applicants 



FULBRIGHT & JAWORSKI L.L.P. 
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DISPERSE SYSTEMS 271 



Table IX-Wceilaf Solubilization Cardites of Different 
Surfactants lor Estrone 15 



n»Jccul«/ 
mte^tte 



■I 



Sodium lfioritv 
Sodium oleato 
Sodium lauryl mUdte 
Sodium chelate 
Sodium dsoxythoUte 
tliamyl sodium sulfocuocin&te 
Dioctyl aodlutt «ulnwuccinaie 
TetrftdocyltruiiethyLainiiuHiUitn 

bromide 
Hex£decylpyrldmium chloride 
PolyBorbflt* 20 

WbmorbdteJO 



molarity 



0.025-0.023 

0.002-035 

&D04-0,15 

0.09-0,23 

0.007 -056 

0.08-0,4 

0.002-0-05 

0-006-0.08 
0-0D1-O.1 
0-002-0,16 
O.OOGfl-O.li 





mota 


Tflrtip. 


wfcfeULzpd 


°C 


Wtrtxto 


40 


Dl 


40 


63 


40 


71 


20 


23a 


30 


476 


40 




40 


106 


20 


45 


20 


32 


20 


161 


20 


aa 



proportional to the overall surfactant concentration. Below 
the cmc, no aolubilixatioii takes place, This is represented 
byCurreEo/FSgl&-17. 

The second category of compounds to be solubuized are 
often liquid at room tempera tyre and consist of relatively 
anal], symmetrical, and/or flexible molecule* such as many 
conBtituenW of essential oils. These molecules mix and 
bltnd in freely with the hydrocarbon portions of the aurfae- 
t&nte in the core of the micelles, bo as to become indie tin- 
guiihable from them. Such compounds axe extensively eol- 
ubilizwl and In the process usually swell the micelles: (hey 
Augment the volume of the hydrocarbon core and increase 
the munber of surf actant molecules par micelle. Their solu- 
bilization frequently lowers the croc. 

Microemul9i0rt* l *~ 10 

Mfroemulsions ere liquid dUpersSana of water and oil 
that are made homwiu^ous, transparent) and stable by the 
a4 jitipn of relatively large amounts of a surfactant and a 
cowrfartflot Oil is defined as a liquid of low polarity and 
low misdbility with water, eg, toluene, cyclohexane, mineral 
or vegetable oils. 

Microemulsiona are intermediate in properties between 
ttifellea containing sohibihzed oik and emulsion*. 'While 
emulsions m lyonhobic and unetejble, microemulsiona are 
on the borderlhiB between lyopbobic and lyophilic colloids. 
True microernulsiona are theraodynAmicflJly stable- 17 
Therefore, tbwr afft tPJFW.d »pontra?usly wh^ oilwateT. 
surfactants, and coeurfactante are mixed together. Theun- 
etapls emulsions require im^t of considerable nrtchanicai 
energy for their preparation, which may be supplied by col- 
loid Tullg* honnogenizers or ultrasonic generators. 

Both emulsions end microeinulaione may contain high 
volume fraction of the internal phase. For instance, some 
0/W systems contain 76% (v/v) of oil dispersed in 25% water, 
although lower internal phase volume fractions are more 

At lew iurkctont concentrations, vjx, low multiples of the 
cmc, micelles are sphere* (Fig 19-lM, B and E) or ellipsoid*- 
When an aD Is solubilized by micelles in water, it blends into 
the micellar core formed by the hydrocarbon tails of the 
surfactant molecule* (Pig 19-19) and swells the micelle*. . 

Spherical or ellipsoidal mice Ilea are nearly monodisperse, 
end their mean diameter* are in the range of 25 to 60 A- 
( Mlcroemulsion droplets also haves narrow droplet eoe die- 
irir^Uonjwlth "a mean dimeter rangsof appr o^iinitely 60 to* 
1000 X. Since the droplet diameters are less than of the 
wavelenfth of light (4200 A for violet and 6600 K for red 



light), microemulsiona scatter little light and are, therefore, 
transparent ojr at least translucent. 

Emulsions bave very broad droplet size dwtribuUons. 
Only the Birisileet droplet with diameters of about 1000 to 
%W K are fcejow thfl reacjyin* P9*« £ X %*t JgL"" 
scone, Th* unper efcHL limit. to» or $0 »™ (250,000 at 
500,000 Because emulsion droplets comparable in 

scattet 1% more; or less BiMiwly ojenending on the difference 
mrefracHveinde^betweeBoU and water. Thua, most emul- 
aiona are opaque* 

The three disperse systems— mieeUar solutions, microe- 
mulsionB, and emulsions— can be of the O/W (oil-in-water) 
or W/O type. Aqueous miceJlar surfactant solutions can 
solubilize oUa and lipld-soluble drugs in the core formed by 
theit hydrocarbon chains- Likewise, rnVsohibbs surfactants 
like swbitan monooleate and docusate aodium form "reveie* 
micelles" in oils (Pifi 19«1B£) capable of aolubiliziPB water in 
the polar center. ' The aolubiliwd oil in the former micelles 
and the sohibUixed water in the Utter may in turn enhance 
tha mlceUar Qolubilization of oU-»0luble and water-soluble 
dmgH, respectively. , 

Oil-soluble drugs have bean incorporated into O/w emul- 
sions by dissolving them iri the oil phase before emulsifica- 
tioa, 18 By the same token, H may be possible to dissolve 
oil-soluble drugs m a vegetable oil and make an oral or 
parenteral O/W microeanulsion. The advantage of such mi- 
eroemulsion systems over conventional emulsions lb then 
droplet size and superior shelf stability. Aqueous 
miceUar solutio7lB 1 » , and O/W micioemulaions 10 have both 
been used as aqueous reaction media for oil-soluble com* 
pounds. , . 

Emulsions and micella* solutions of oils . eolubuiied m 
aqueous surfactant sohitionfi consiBt of three components, 
oil, water and surfactant. MicroemulB.ons generally require 
a fourth component, called cosurfactant- Commonly used 
cosurfactants are linear alcobola of medium chain length, 
which are sparingly misctblewith water. Since the cosurfac- 
tants as well as the surfactants ere lurface-active, they pro- 
mote the generation of extensive interfaces through the 
spontaneous dispersion of oil in water, or vice-verea, result- 
ing In the formation of miaoamulaionB- The large interfa- 
cial area between oil and water permits the extensive forma- 
tion of a mixed interfadal film consisting of surfactant and 
cosurfactant This film is called the ,f taterphase"becanaeit 
is thicker than the surfactant monolayers formed at oil- 
water interfaces in emulsions. The interfacial tension at the 
oil-water interface iri microemulsionB approaches zero, 
which also contributes to thair spontaneous formation. Ac- 
cording to another viewpoint, micfoemulsions are regarded 
as micelles extensively swollen by large amounts of solubi- 
lized oil* 

Typical formulations for an O/W and a W/O microemul- 
sion ere shown in Table X The ratio, g surfactant/g solubi- 
lized or anrubifled oil or water is in the range of 2 to 20 fm 
micellar solutions and 0.01 to 0.1 for emulsions. Microemul- 
siona have intermediate vahies: The ratios for the formula- 
tions in Table X are near unity. In industrial formulations, 



Table x — MkcroemuleJon Formulations 



Compound 

Sodium lauryl sulfate 

1-Peutanol 

XyUns 

Water 



Function 

SurfacUftt 

Cosurfactant 

Oil 



Contant In 
W7S - 



13 

a 
a 

71 



10 

60 
15 
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304 CHAPTER 16 

Table XIX— Approximate HUB Values lor a Number of 
Emulsifying Agents 



Gonerfc or chemical nama 



Sorbitan trioleate 
Soibitan trUtesrats 
Propylene glycol xaanoetMl&tB 
Sorbites BfisqttSaleatB 

Glyrarol monrateSMUte (nan eslTemuIeifying) 

Sarhhatt monoalMlte 

Propylene glycol monoLaurate 

Sorbitan mano»te*rate 

Glyceryl manQatearate (self- emukify ]tfg) 

Sorbites motiOpaJboflitate 

Soibitan monoldum© 

Polyoryethykne-4-lauryl ether 

PolyOtbylane glycol 400 monOStearat* 

FolyoryethylsnC^wrbitan monalaurst* 

Poryoxyethy!en6-20-wrbitan mooookate 

PaiyoxyethylBno -20-»orbitan monooahnrtste 

PoryoxyethylBDC-20-S©rbitan inonolaurata 

Pofyoiyvtbylene-tO-BteaTete 

Sodium deste 

Sodium laviryl mffato 



.2.1 

.a.4 
a.7 

3-6 

4.7 

5.5 
. 6/7 
&6 
9.t» 
11,6 

laa 
ts.o 

15.6 
lfl.7 
16.9 
1&0 
40.0 



emulsifier and emulsion type has been concerned with sur- 
face-active agents that form interfacial monolayers. 'Hie 
present discussion, therefore, wilt concentrate gs thia claw 
of agents* 

Hydtophile-Lipophilfl Balance— As the amulsifier be- 
comes more hydroprulic, Its eolubHity in water increases and 
the formation of an O/W emulsion ib favored. Conversely, 
W/O euttulMOEOS are favored with the more lipophilic emulai- 
fiera. Thifl led to the concept that the type of emulsion is 
related to the balance between hydropluh'c and lipophilic 
solution tendencies of the surface- active emulsifying agent. 

Griffin 98 developed a scale based on the balance between 
these two opposing tendencies- This bo- called HLB scale is 
e numerical scale, extending from 1 to approximately 50. 
Hie more hydrophilic surfactants have high HLB numbers 
(in excess of 10), while surfactants with HLB numbers from 
1 to 10 are considered to be lipophilic. Surfactants with a 
proper balance in their hydrophilic and lipophilic affinities 
are effective emulsifying agents since they concentrate at 
the oil/water interfec*. The relationship between HLB val- 
ues and the application of the surface-active agent is shown 
to Table XV. Some commonly uised emul^iflars and their 
HLB numbers are li&ted in Table XDC The utility of the 
HLB system in rationalising the choice of emulsifying agents 
when formulating an emulsion will be discussed in a later 
section. 

Rat* of Coalescence and Emulsion Type— Davie* 56 in- 
dicated that the type of emulsion produced jn systems pre- 
pared by shaking is controlled by the relative coalescence 
rates of oil droplets dispersed in the oiL Thus, when a 
mixture of oil and water Is shaken together with an emulsify- 
ing agent, a multiple dispersion is produced initially which 
contains oil dispersed in water and water dispersed in oil 
(Fig 19-36). The type of the final emulsion which results 
depends on whether the water or the oil droplets coalesce 
more rapidly. If the O/W coalescence rate (Rate 1) is much 
greater than W/O coalescence rate (Rate 2) , e W/O emulsion 
is formed since the dispersed water droplets are more stable 
than the dispersed oil droplets, Conversely, If Rate 2 m 
significantly faster than Rate 1, the final emulsion is an O/W 
dispersion because the oil droplets are more stable. 

According toltevies, the rate at which oil globules coalesce 
when dispersed in watar is given by the expression . 



The tern C, is a collision factor which is directly proportion- 
al to the phase volume of the oil relative to the water, and is 
an inverse function of the viscosity of the continuous phase 
(water). Wi defines an energy harrier made up of several 
contributing factors that must be overcome before coales- 
cence can take place. FU^U it depends on the electacal 
potential of the dispersed oil droplets, ainco this affects 
rSion- Second, 5th an O/W tmubfea. the hydrated 
layer surrounding the polar portion of emulsifying agent 
must be broken down before coalescence can occur, rhia 
faceted layer is probably around 10 A thick witfi a eonsis- 
tency Abutter. Finally, the total enerp barrier depends on 
the fraction" of the interface, covered by the emulsifying 

^Equation 40 describes the rate of. coalescence of water 
globules dispersed in oil, namely 

Here> the collision factor C* is a function of the water/oil 
Dhase volume ratio divided by the viscosity of the oil phase. 
The energy barrier W 2 is, as before, related to the fraction of 
the interface covered by the surface-active agent. Another 
attributing factor is the number of -^x" groups In the 
emulsifying agent; the longer the alkyl chain of the emulsifi- 
er. the greater the gap that has to be bridged if one water 
droplet is to combine with a second drop. 

Daviea 66 showed that the- HLB concept U related to the 
distribution characteristics of the emulsifying agent be - 
twaen the two immiscible phases. An i emulsifier with an 
HLB of less than 7 will be preferentially soluble in the oil 
phase and will favor formation of a W/O emulsion. Surfac- 
tants with an HLB value in excess of 7 will be distributed m 
f aY or of the aouaous phase and will promo*© O/W emulsions. 



Rate 1-C,e 



-WjRT 



<39) 



Preparation of Emuleiorts 

Several factors must be taken into account in the success- 
ful preparation and formulation of emulsified products- 
Usually, the type of emulsion (ie, O/W or W/O) is specified; 
if not, ft probably will be implied from the anticipated use of 
the product The fbrmulator's attention is focused primari- 
ly on the selection of the emulsifying agent, or agents, »ece*- 
eary to achieve a satisfactory product No incompanKlitlsfi 
ghould occur between the various emulaiflers and the several 
components commonly present in pharmaceutical emul- 
sions- Finally, the product should be prepared in such a way 
as not to prejudice the formulation. 

Selection of EmuUifyinf Agents 

The selection of the emulsifying agent, or agents, is of 
prime importance in the successful formulation of an emul- 
sion. In addition to its emulsifying properties, the pharma- 
dst must ensure that the material chosen is nontoxic and 
that the taste, odor, and chemical stability are compatible 
with the product Thus, an emulsifying agent which is en- 
tirely suhabte for inclusion in a skin cream msy be unaccept- 
able in the formulation of an oral preparation due to its 
potential toxicity. This consideration is moat important 
when formulating intravenous emulsions. 

The HLB System — With the increasing number of avail- 
able emulsifiera, particularly the nonionics, the Reaction of 
emulBifiers for a product was essentially a trial -end-error 
procedure. Fortunately, the work of Griffin 58 - 60 provided & 
logical means of selecting emulsifying agents. Griffin's 
method, based cm the balance between the hydrophiHc and 
lipophilic portions of the emulsifying agent, Is now widely 
used and has come to be known as the HhB ay»f em. It is 
used most in the rational' selection of combinstions of non- 
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O IS PERSE SYSTEMS 305 



Tabid XX— Relationship between HLB R*ng« end 
Surfacta nt Applies Hon 

HLBranqa i>» 

(V£ Antfroanuiig agents 

, W/O emulsifying Agents 

V9 Wetting agnate 

S-18 'O/WanHuauyittgWota 

I3rl5 Detergents 

10-18 8olubihxing agents 



Table XXI— Required HLB Value* for Some Common 
Emulsion Ingredients 



Table XXll— Nonlonic Blends having HLB Value* ol 1QJ 



Sutnnmce 



W/O 



o/w 



Add, f UOrl£ 
Alcohol, cetyl 
Lanolin, anhydrous 
Oil, cottonseed 
mineral oil, light 

mmtftl 6U, he&Vy 

Wax, beeewaz 
macrocrystalline 
•paraffin 



17 
13 
16 

7-5 
10-12 
10* 
10-16 

9.5 

9 



ionic eTnukifien, and we shall limit our discussion accord- 
ingly. 

As shown in Table XX, if an O/W emulsion ia required, 
the formulator should use emulsiHera with as HLB in the 
ranga of 8-18. Emulaifiere with HLB valdfia in the rang* Of 
4-$ era given consideration when a W/O emulsion ia desired- 
Some typical examples are given in Table XDL 

Another factor ia the presence or absence of any polarity in 
the material being emulsified, Bince this will affect the polar- 
ity required in the emulaifier. Again, as a result of extensive 
experimentation. Griffin evolved a aeries of "required HLB" 
Tabes; ie, the HLB value required by a particular material if 
it is to be emulsified effectively. Some value* fox oib and 
related materials are contained in Table XXI. Naturally, 
the required HLB value differs depending on whether the 
final emulsion ia O/W or W/O. 

Fundamental to the utility of the HLB concept ia the fact 
that the HLB values are algebraically additive. Thus, by 
U3nig a low HLB surfactant with one having a high HLB it Is 
possible to prepare hlenda having HLB valuea intermediate 
between those of the two individual emulsifiera. Naturally, 
one fchould not use emulsifiera that are incompatible. The 
following formula should serve ae an example. 



O/W 

Liquid petrolatum (Required HLB 1Q.5) 

Emulsifying agents .....**..■. . : W 

- Sorbitan monooleate (HLR4-AJ 

Palyaxyethylebc 20 •orblun.manoleate (HLB 15^)) 
Water, qs : 



SO, 
og 



100 t 



3orfaclanl 
bland 



HLD 



Required amounts 
HLB - 10.S 



Sorbite* triataarata 3.1 34.4 

Polycrethylene 20 eorbitan 14.9 B5.fl 
monostaarate 

' Sorbite* monopaknitate 6-7 B7 ' 3 

Poryozyethylezm 30 sorbitan Itt *W 

m onopalmitate 

Sorbitan eeAQUloleate , ,3.7 4&ft 

PoJyoxyethyleng lauryl ether lfi.9 5L& 

the varioua proportions required, using other pairs of emul- 
sify agent*, to form a Wten carrying 
out preh'minary Inveatigations with a particular material to 
be emulsified, it >b advisable to try several paira of emulsify- 
ing agents. Baaed on an evaluation of the emulsions pro- 
duced, it become* possible to choose the best combination. 

Occasionally, the required HLB of the oil may not be 
known, in which case it becomes neceeaary to determine tbia 
parameter. Varioua blende are prepared to give a wide 
range of HLB mixtures and emulsions are prepared m a 
standardized manner. The HLB of the blend used to emul- 
sify the beat product, selected on the basis of physical atahil* 
ity, ia taken to be the required HLB of the oil: 1 Ilia experi- 
ment should be repeated uaing another combination of 
emulflifiers to confirm the value of the required HLB of the 
ofl to within, say, ±1'HL6 unit 

There are methods for finding' the HLB value of a new 
surface- active agent. Griffin 00 developed simple equations 
which can be used to obtain an estimate with certain com- 
pounds. It has been shown that the ability of a compound to 
spread at a surface ie related to its HLB. In another ap- 
proach a linear relation between HLB. and the logarithm of 
the dielectric constant for a number of noniottJc surfactants 
has been observed. An interea ting approach has been devel- 
oped by Davies M and ia related to hie studies on- the relative 
rates of coalescence of O/W and W/O eraulalona (page 304). 
According to Daviaa, hydrophilic groupB on the surfactant 
molecule make a positive contribution to the HLB number, 
whereas Upophilic groups exert a negative effect. Davies 
calculated these contributions and termed them HLB Group 
Numbers (Table XXIII). Provided the molecular structure 
of the surfactant ia known, one simply adda the variouB 
group numbers In accordance with the following formula: 

Table XXIU — HLB Group Number** 1 



Group rtufnbtf 



By simple algebra it can be shown that 4.5 parts by weight of 
sorbitan monooleate blended with 6.2 parte by weight of 
polyoxyethylene 20 sorbitan monooleate will result in a 
mixed emulsifying agent having the required HLB of 10.5. 
Since the formula calls for 5 g, the required weights are 2-1 g 
and 2.9 g, respectively. The oil -soluble sorbi tan monooleate 
is dissolved in the oil and heated to 75°; the watfir-eoluble 
polyusyethylene 20 sorbitan monooleate is added to the 
aqueous phase which is heated to 70°. At this point the oil 
phase is mixed with the aqueous phase and the whole stirred 
continuously until cooL 

The formulfltor U not restricted to these two agents to 
produce a blend with an HLB of 10.5. Table XXII shows 



Hydrophilic groups 
"— S04-Na* 
— C&0-K+ 
— COO-tta+ 
N (ternary amine) 
"Ester Unrbitan ring) 
Efcttr (tree) 
— COOH 
Hydroxy! (fteo) 



Hydroxy] (wirbitan ring) 
Lipophilic groupe 



^■CH* — : 
CHa— 

Derived-group* ><.^ 

,-r(CryHCH iT -* 



36.7 
21.1 
19.1 
0,4 
6.8 
2.4 
3.1 
.* 1.9 
1.3 
0,6 



-M75 
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CHAPTER 63 



[ft* 

ft 



tated from their aqueous solutions by the addition of spirit* [ c compounds include clove oil, ougMiDl or bo o*ucuu hi; ett 

due to their lesser solubility In alcoholic liquids. uistcdien^mdijuie camphor, creosote, mentliol and aJo ' 

Some spirits show incompatibilities characteristic of the These preparations no longer are recognized 6ffid$B|„ 

ingredients they contain. For example, Aromatic Ammonia Furthermore, dentists do not recommend the UBe of tiwjl 

Spirit cannot be mixed with aqueous preparations contain- lu-h* drops if-tiu< puueiitrhnarfiMiJy accuss to udenualodaflfca!^ 

ing alkaloids (eg, codeine phosphate). An add-base reac- services. The preparations may durao^e the turn? eutt jtoj&i 

Hon (ftmmnnia-phoflphate) occurs and, if the alcohol content duce ^uipb'catUH"Vw more severe than the original toothack^l 

of the fine! mixture is too low, codeine will precipitate. However, many areas rio not ^jave adequate: dontalBsrvftajr'" 

and the pharmacist will, of ufeceaflityj haiidltf theseprfiilfflni?; 

tians, and he should warn the patient of possible baz«d^n 

Toothache Drops associated with their use. . '$5 

Toothache Divjja NF Xi txHttairra 2& g of cbJurubuiauiu , m>$S 

Toothache drop* are preparations used for temporary re- sufficient clove oil to make the product measure l£Q ytfo y 

lief of toothache by application of a small pledget of cotton Another Forrnulateun eot/coins creosote, clove oil. bensocamf^ft 

saturated with the product into the tooth cavity. Aneathet- and alcohol in a flexible collodion baao. 

Emulsions \* 

An emulsion is a two-phase system i?rBparad bv combining Type A gelatin isprvptu-cd by ucici-trcniud pnjcimvi9-sn^ 

two immiscible liquid*, one of which is dispersed uniformly is used at a pH of about 3.2. It is incompatible with salaatC' -J 

throughout the other and consists o/.fdphulea that haye emudaifying agents such as the vegetable gums. The folio**! Jj 

diametera equal to or greater than those of the largest coUoi> ing formula was recommended: 

da); particle?. The globule size is critical, of course ami must . • 

be such that the system achieves maximum stability. How- S™^** ?J * 8 g 

ever, even under the best conditions, separation of the two 2? mf * A* 1 " " ' ; QS g 

phaaes will occur unless a third substance, an emulsifying Alolh^i" CWre „ . ™ 

o^»£ ; is incorporated. The basic emulsion must, therefore, m "^!"!!"!!!"!!""'!'"" 500 mL II 

contain three components, hut the products of commerce Purified Wate/to make 1000 mL 

may consist of a number of therapeutic agents dissolved in 

either of the two phases. Add the gelatin and the tartaric add to about £00 xnL of purified 

Most emulsions incorporate an aqueous phase into a non- water, allow to stand lor a few minutes, Jj^at until. the xdntiA ii is! 

aqueous phase (ox wee versa). However, it is possible to dissolve*;, chen raise the temperature to about 96* atidmninuia the 

prepare emulsions that are basically nonaqueous- For ex- "iiiprature for shout M thin. Cool to 60- rid the flavor, th 

ample, mveetigations of the onrukifying effects of anionic **5z£!iF d "^"I? pnr 55?. W ^ * Ti? ^ $ 

anionic 3actants on the nonaq^us u.miscihl, sya- £ffi^^ 

tem, glycerin and olrve Oil, have Shown that certain amass This emulsion cannot be prepared by trituration or by the we of 

and throe catiomc agents produced stable emulsion*. This the usual stirring devices, 
broadening of the basic definition for toe term emulsion Is 

recognized in the US P. I^P* B gelatin is prepared from alkali- tieated precursor! 

andta wedatapHof,abgute.a It may be used with omer 

An emulsion is a ts*.ph«M system in which oh liquid ia disparted w anionic emulsifying agents but is incompatible With eatiOUC 

feefornofsaudidrop^ types. If the emulsion contains 60% oiL 5 * of Type B 

Dqmd U known as the internal or discontinuous phase, whereas the VJCZL » e T-T 2* TZSiT " TT^5r * j 5 C . Pr 

dispenEon medium is known a* the vztnxu] or canunuoufl phase, g^tm, 2.5 g Of Sodium bicarbonate and sufficient trag- 

When oil is tU dfepereed phase and an ^quoous nolutira ia the coatinu- ocanth or agar should be incorporated into the aqueouft 

oua phaae, th* system ia dwrigwatsH m on ou*i&'WBt«r «WV) «nuLdoa phase to yield 1000 ml# of product of the required viscosity. ljj 

nmo mntcrial. i& th» cantinuoug vhwTthe ByatooTifl dea£iat^ v ™ preparation is to be applied to the akin. If there 

watt*»[n-Q0 (W/O) emalaloa, are no breaks in the akin, a W/O emulsion can be applied U! 

Many emulaifymg agents (or amulsiflere) aro available, 0V ^£l ?™ ^l^ 11 ia r cover ^ ^ ft . ^ d * 

among them the foUowiiwr eebum. The lateer substance favors the oily phase and aw- 

tributes to the ease of application. The choice of emulsion 

Natural EamMrytm*; Ageate— ll>«e« Bubita&cM may be derived type will, howwer, depend on many other factors. This 

from either animal 0 r vegetable sources. TftiftmplM of those obtained particularly is true for those preparations which have basic 

from the [armai aour« « c jedjtin. yoUu casetn, wooifftT or d»olttter^ coomatic characteristics. It may be advantaEeous to formu- 

ol- Acaaa, bra^acanth, chondtui 6r pectm are represeatacive of those {V 1" 'i ^ » ~*7 , ^ " 

obtained from wfetahla Boorces. Various odluW derivatives, eg, 1914 011 °™ emulsion if ease of removal b an important 

mothylcalhiloae and cuboiymath^eelluloaa, are used to hK»R«e the consideration to the patient. 

viscosity of the aqueoitv phase end thereby enhance ezcuilikm stsbiUty* An emulsion that may be prepared by the mortar and 

dS^tS XSf^SS^.'SS. raegnWk " D ^ **** n**"* 1 » *>* following Mmeral Oil Emulaion USP. 

Synthetic Emulalryfxig Ag«lts— Tbis^nnip may be subdivided for- HinertJ Oil BOO mL 

that mto the anionic, c«tlanl« or nonioDic agents. Bismples tit, in a- oM * f - .'JJ '^11 , « _ 

Didsx of prttantaiLO*, sodium lsuryl aulfate, WaDtonium cblwio5 or m very fme powder 125 g 

poiysurylene glycol 409 mooOstearata. 100 bL 

Vanillm 40 ing 

Many of these emulsifying agents are described in greater Alcohol 60 mL 

detail in Chapter 66\ Purified Water, a sufficient quantity 1000 mL 

In NF XIII it was Auggeated that only O/W emulsions are ^ , , fl . . . .„ . 

suable /or oral use r^cause thesa are wata^miaclble and W ^ ( S) 0 ^^^^ 

^nWiaSiL^ -em^U tomed. A mixture of the syron, SO^L^TpuriCtd 

cific o^rections for the^parataon of amulamnaumnggelato wjrte r and the vaidllto dissolved in alcohol ia added in dividad 

ea an emulflltying agent Tbeso prepaxations are based on portions with trituration; suffldtrtt purified wetar ia then edded to 

either type A or type B gelatin. the proper volume, the mixture mixed well and homogenised. 
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